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(54) MOISTURE-CURABLE HOT MELT SILICONE 
PRESSURE-SENSITIVE ADHESIVE 

(57) Abstract: 

PURPOSE: To obtain a solventless moisture-curable hot 
melt silicone pressure- sensitive adhesive composition 
having high-level quick stick and green strength by 
mixing a specified siloxane resin with a specified 
polymer, a specified siiane and a catalyst to accelerate 
cure. 

CONSTITUTION: This composition comprises (i) 40-80 
wt.% solid hydroxy- functional organopolysiloxane resin 
(hydroxy! content of 1.2-6 wt.%) comprising 



R 3 Si0 1/2 siloxane units and Si0 4/2 siloxane units 
(wherein R is a hydrocarbon group or a halohydrocarbon 
group) in a molar ratio of 0.5/1 to 1.2/1, (ii) 60-20 
wt.% 1-4C alkoxyl-containing diorganopolysiloxane 
polymer (of a viscosity of 20-100,000 cP) with terminals 
bonded to at least two Si atoms; (iii) a siiane 
represented by the formula: R'^ySiXy (wherein R' is a 
1-6C hydrocarbon group or a substituted hydrocarbon 
group; X is a hydrolyzable group; and y is 2-4) (one 
sufficient to stabilize the above composition); and (iv) 
a catalyst to accelerate the cure of the composition. 
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(57) [ggjft] 

mm rk<D (i) ~ (iv) trSstOBOm. U) r 

3 S i Oi/ 2 2/D^>#fimt>*S i O4/2 i/ndf-9-> 
(BUIBR3 S i O1/2 £/a**>*fia*S i 
O4/2 i/n^ti'ffiffl^iai, 0. 5/1 — 1. 2 

y>KUS/n**>lttfi. (ii) J t<D&3&m&'J>te<£ 

& 2 o(D^r-f mizffi&Lfc$mm?&. 1 ~4 ©y^n* 

^afc^t^sfykftV^U i/nz-vytfv v-, (ill) 

5$R' 4 -y SiXy (zlzkc, R' «J^M^1~6 

(vi) Butaffi^oS'fb&^t-^tc^^ffi^ fib 
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BR#gl] fc<D (i) ~ (iv) fc*tiffl»flMfcttjfc 

(i) R 3 SiOi/2 i'D*-9->*fiStfSi04/ 2 
n**>#fiS:**. 3^tC|y|aR3 S i O1/2 :>a3r 

-9->#te*fs i O4/2 s/n^-y-^&ro^Jttf, 0. 

5/1-1. 2/10Mfi&JRy, Rtt^ftaKlftft&tJ^ 

tt^l/^VTKUi/D^XSfllT'feoT, fffSBt Ka^r 
2/;i^** ? l. 2~6wt%mfeffl; 10 

(ii) f^^W^ < 2 o©>r-f »cft^L 
fciJawS-^HR 1 -4 coT^n^jya^^^^i/^y jK 
y i/n*vytfv v-t*>oT, 2 5t;©ipfijg#2 o~ 

10 0, OOOmPa- s (-fe^/KfX) ^feSfc 
CD, (t^a«flg*fS^B3KUV-<Z)fiSJ:bli4 0:60- 
8 0:2 0T*&£) 

(iii) ^R' 4-y SiX y (ZLdlC, R' «J^M^ 

1 ~ 6 (Djniwmm&zfmimikfcmmfr *>mi£tu x 

(vi) SrfiB-ffi^CDS'fb&fSi-t-StC^Vj;^ {gL 
[flf#*2] fffiEMflg (i) ©R#;*-?\>l/7?&y, tu 

K2fc«7i/#7JKU2/n*if-> (ii) *Wjy**-;i/S/o 
[»*^3j wk$/!?> aii)©x*w?ii~ 

2 (DT;bn^r 2/||T?fe«3iS *® 1 Xtt 2 (D%MM a 30 
[ff*«4] gf3ES/5> (iii)CDX#7-teh*S/|S. 

l/bMfrbmfto&ti&A 1 Xtt 2 affitfgfe, 
[«#*5] BuSB^;t/^V*fUS/D^-9-> (ii) CD 
{fit (MeO) 3 SiO- Me (MeO) 
2 SiO- (MeO) 3 S i CH2 CH2S iMe2 
0- > &t>*-CH2 CH2 S i (Me) 2 OS i (Me) 
2 CH 2 CH 2 Si (OMe) 3 MelWf 

m 6 ] BffiBWflg ( i ) *fftfflB^;i^V /tf U */ 40 
Ddr-9-> (ii) ©Mit^5 0/5 0~7 0/3 0tfe 
»J, «flBy*A-^jKUS/a^*> (ii) (OttS*^. 2 
5°C1?3 5 0~6 0, 0 0 0mPa-s (cP) T'feS 

[ft#^7] JSV^tlSfltflBS/^ (iii)004*\ flff 

it&O. 8 — 2. 5tC-tStC^T*»*m*S6(Z)i|fl^ 

[ft*« 8 ] Buia^fll ( i ) ©gep^^itf 300 
o~i 5, ooo-e&y. fflfi&m (i) otKn*j/ so 



#I*PP 7 - 5 3 9 4 2 

2 

3S#2. 5—4. 5wt%-C*fe5i^7®JMfe„ 

8 

[ft *s 1 0 3 mum ( i ) mss&v*jrtf; *°y 

i/U*c-y-> (ii) CDKffitff 5 5/4 5 — 6 5/3 5T? 
f 1 1 ] SufBi/^ > (iii) jW. * h 0 * 

4 ©ffi^fe. 

[0 0 0 1] 

[00 0 2] 

[flefoBtttfi] «> U a - >j£E&lftiJ («T P S A t v * 

e>) ti, HHtc ^&<fc*2o©±»aij)', apt., ir 

(M) (JJP^. R 3 S iOi/2 ZLZllCRttl 

mvmmmtm?) nawr-v (Q) w*>. 
s i 04/2 #«io z^mmttimmnii. &*t?. je 

tc«*x, rne>©psAfflfi!c!fttt-»fc, mfizms, 

[0 0 0 3] ZftmftftmftffimffilZUTft&CDiZtt 
S3W:US-A4 143 0 88, US-ANo.48 
6 59 2 0, US-A509 14 84, US-A516 
2410, EP-A1 0 5 2 9 84 ljfcffj P-A4 
/8 1 4 8 7„ 

[0004] wmtmiMtism (voo ©ttmcDflma 

30*a*i«:<3&»J, ?®KS:5&ifX^<-^*^v^PSA 

ffiTb^-e^s^xii^i < fastis J: e> ic sua 
mm^hx^^o zantrnzzzT'i* t%$m (gr 

een strength) j tVNV\ PSACDig^^D 
[0 0 0 5] 

Tizmm im-D-n. %mwnzmm>& ^ ^mno> p s 



3 

a. Htc, m*<DPSAii.-w&MiLx-Bmim8tmx* 

[0 0 0 6] 

( i ) - (iv) Sr-^SKHSfbtt* ^ h ^ ;i/ h 2/ U n- 

(i) R 3 SiOi/2 ^ndr-9->#feRt>'S i0 4 / 2 
a*r-y-ym®.Z^fr. 33(Cfff|aR3 SiOi/2 isU* 20 

■y-yg&Ms i 04/2 s/a^r-y-^fficD^wt*^ 0. 
5/i~i. Rte&nbfrmx&w\ 

S^kgfttf 1 . 2 ~ 6 w t %T*3&& ; 

(ii) ■^©#^a75^<«!; ; fo2o(D^^^C^b 

U i/DJft>/J< , JV-t*ot, 2 5iC0>|fig#2 0- 
10 0, OOOmPa • s Cte^tfM'X) T'fe^t 
tfX (lugaSfBg*fmfiB3KUv-©fi*m±4 0 : 6 0- 30 
8 0:2 0T*&S) 

(iii) ^R' 4 -y SiX y (33{C, R' fcfcgSRlifflK 

i ~ 6 (Dmitt^mommm&tfommfr ^-mtn. x 
(vi> mmmmmt*W!£*&\z^ttfm. 

[0 0 0 7] 2tc«W©^ (i) «U R3 SiOi/2 2/ 40 

n^z/msjktfs i o 4 / 2 S/a^-tf- ^ 

AVHISMiM^ ^Jx.«^>"g>. Wkx>, 3~£/L/> 
#£U<tt. zowmit. WTtcii^s^ (ii) (Cfg 

[0 0 0 8] ISAM (i) ©SStCfcVNT, Rfct, j^fb** 
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»#2 o*»<z>t><o, l < itmmm^mtf 1 ~ 

X&**)i>. x^;k -fa^jv. ^.y^-jw 

's^iT'J-M. ^tf7i-^, h'J;k dpi/ 

y;k ^>i>';k r;k7r-*^;k*^u;k5.t>'2-:7 

ifiSHtfllf b#iRS. MAtf 3 -^DD7*D fcVk&tfS^ 
[0 0 0 9] ^ (i) ©Jfc# (ii) ^<7)?§»ft£ffi«b 

L<tt« -jsS^- (i) <D5^cfctt£R»D'>&< < h%l/ 

*L^R 3 SiOi/2 i/n*-V-y$mL<DWti~ Me 3 S 
iOi/2. PhMe2 S i O1/2 S.t>'Ph2 Me S i O 
1/2 CI^C, MeiWfMfetJ, Ph(J7i-M 

[ooio]^(i) 331CR 
3 S i O1/2 i/u^yfMSL (SP^> M#ft) lis i o 
4/2 S/n**>*fi (HP*), Q#&) lOfc&LTfcy. 

■etie>« t e*i-?tiiJ?*< tt> 1 ocDftsos i o 4 / 2 
*-y->#ffitae^uT^s. sio 4 / 2 ->n^>#e 

(Dm*>MZ. t K O * i/»C^ L T H O S i 3/2 m& 
(ftP*>, TOHffi) -ZmtCioT^l/^Vitf 

u is a *rVya>>r4m\zMfr& L fe*iStlffl±4iSH 

fc&oTl^S. Hffll^SP^Cjn^T, ^ v (i) tt, * 
(R3 S i O) 4 Si T'^$4xS^^'^>^y'-^-;k^* 

y *su*vyfrhmnmzt£&>pm<Dfefr^Mtz^ 
&m&» mm<mni*wn<Dwm^&vzwi±&mx>2b 

[0011] ^mOfrtblZlZ, R 3 SiOj/2 i/U* 

•y-yig-mis i 04/2 2/n3r9->#&&, ^A-Jt* 5 *^ 

ftlO. 5 — 1. 2TfeS„ (i) ffl^Mi/D^>* 

ey^^Qi/a^r-y-^^cD^bjttto. 6—0. 8©ra 

^qfe (NMR) tcJ:yS*tcf#«3 4:*«Tf**. 'i© 
*j*fC«fc*lfi. M (fflflg) , M (*^>^V-) . Q 

[0 0 12] *#g^iCiloT, M/Qib: (M («flg) 

+m ] / (q (mm) +Q (**^ 

><5?V-) ) t*. (i) ©#fflg^g:^^>^V-SP 
^hy*^yS/n*s««Cffll«R» (i) 

iC * * /< > 2 V - £ &fln U fc 3. t # M H t ^ o T ^ •& % 
[0 0 13] *989l<Z)fflBg (i) tt^aT?H»7?«cW*i 
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apt.. -ecD«flyisui. MHias«fcyiSv« 

[ooi4]^(i) (MfflmSMMt* **s<zsZ-? 

(GPC) T«Lfc££, (Mn) 
tfl 500~15, 0 0 OX'ib£Z.£tfmz#f£Li<\ 

T$&SblCGPClSg£g^-g>jb\ Z.<DWfr<D 10 

JfijftJH 1 * &aSftfBffi8ES5© «fc o J&^iStftSJfcffltS 

L<li4 5 0 0~7 5 0 Ot?feS„ #6ttS^t$tlfe 
WmMoy%kfo-)\> K7b\ MnA'3 0 0 0 «fc »J/JvSvt££ 

it. i^fig (Ixlfi 5 0°C) T-©^b$ 

*WcPSA<7^»&;*£, sa^tiSo 
[0015] at& (i) a. «»i<o*j£-eiB8Stis. 

US -A 362785 1M*US-A3 7 7 2 2 4 7T' 
{iiE$n7tUS-A2 6 7 6 1 8 2©S/U*t KnvOl/ 20 

s„ zti^&is-mt. mm?m. fl^tfl^x^Xte* 
S/U>S:fflv\ mSLZ^Z-Z, Z\<m&. mriasffliii- 

t*>l. 2wt%TftU, ZlODffiti, #?*L<«2. 5 
~4. 5wt% (FTIRT«) #e>*l5tf 

tOO 1 6] *&&0>/ft£- (ii) tt, 30 

^^'J7-T*5. JifsVl/U^y (i 

i) ©HtMMStt, R2 S i0 2 /2 S/D*S/*tfcT?* 

y, 3^tcR«3toi(c^ (D ico^T_htc«E^cco 

-2>o (ii) I*, <DVJt>]/jS;#V*/U*rV>X 
It 2 Xtt**iRi:eDM&5 t?*M$J jKU =f-y->© 

Kti, 2 5°C-ecO^,g^2 0~100, OOOmPa 40 

• s (Xy^-mX (cP)), »*L<lii3 5 0~ 

6 0, OOOmPa- s (c P) -e&-g>^£T'&£„ 

# (ii) <m.\CMoG®m>. 5 0%, 

L < tt<i>fc <tfe85 %#\ ;* ^;HST'*S Z. t AW* 

«7»4M»S*irv^Tt>a^. 3SfC Ad- (ii) teu _hxE 

[0 0 17] >J*)\>j3Ji$Vyu3r*)-y (ii) (DJv&m 50 



#$PP 7 - 5 3 9 4 2 

6 

fflts -MW&T)l<n*is-gmm<£>mRa (R" O) 
3- a SiG- (Z\ZIZ. Ri*±iZ%MLfc*j<DT'&'>). 

[0 0 18] Git. iD*4WS¥ffZ?3&:<. £©*S8T;i/:3 

«fce>(c^{c^uTfey, afbSj»*9B»»S:SW'a! 

mm. m.\vm& m^tr^T 

tio ^mGiz-D^xfDmm^mmtLXit. - (os 

iMe 2 ) CH 2 CH 2 -, - (CH 2 CH 2 S iMe 
2 ) (OS iMe 2 ) CH 2 CH 2 - (CH 2 CH 
2 S iMe 2 ) 0-, - (CH 2 CH 2 S iMe 2 ) 

(OS iMe 2 ) O-. - (CH 2 CH 2 S iMe 2 ) 
CH 2 CH 2 -CH 2 CH 2 - (OSiM 
e 2 ) O -RXf- O - ft * L V ^S(Z>#glJ& 

Vit. L/TtdU (MeO) 3 S i CH 2 CH 2 -, (Me 
O) 3 S i O-, Me (MeO) 2 S i O-. (E t 
0)3 SiO- (MeO) 3 S i CH 2 CH 2 S iM 
e2 O-W (MeO) 3 SiCH 2 CH 2 Si (Me 
2 ) OS i (Me 2 ) CH 2 CH 2 —tf2bZ>£i\ Zl4x^> 

EP-A1 0 5 2 9 84 1 
tCgS«StlTV^S. i^mSftteg, (MeO) 3 SiO-& 
t>*Me (MeO) 2 S i O-T^^S^J^Jfrft* 
li, SS«5d»lffl*trrfeSJ:dfC, *n-?4x^ (Me 
O) 4 SiJ&t>*Me (MeO) 3 S i t^StlSfb^ftf 

tc «fc y , ;i/5M§s<z> y jK y n ^-9- > * 

[0019] *W$a>i¥m\zft$. Lv^i?^-;v^V^U i/ 
adr*> (ii) it. S; (MeO) 3SiCH 2 CH 2 S 
i (Me 2 ) OS i (Me 2 ) CH 2 CH 2 (Me 
O) 3 S i O-XtiMe (MeO) 2 Si O-XijkZtl 

[0 0 2 0] (iii)(±, ^R' 4- y Si 

X y (^^{C, R' «J^M^ 1 ~ 6 (Dmkfcm&Jk 

14<z)»T'fey, *y£L<tAMK^i~4tf>y;b=i* 
>7-h^s/A», r-fehr^nm n-^^t* 

h 7 5 K«^t>*T-fe h * ->»^ 6®«n, y « 2 ~ 4 , 
^*L<li3~4T-^)S) T?asd4x*. mflB>rN^i>A 

-ik-onc (R"') 2 (^ric. R'"«3fiSr 
(c, ^/ST^i-eooT^^Xii^x^i/S-cS) 
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-fa&vbv* b^-yy^y. "rb^* b^yy 
(^^;i/x^-;b>r S3f i/^E) -y^ymz^-fr- h 'J 

[0021] strga^ av) 7kmM.izmLt-ti** 

?;\4§,y^ vm^mm- * yit-s®. wmzj- b 
[0022] imm<D*v b*)\svpshmm>i$, m 

Ba (i) ^^;^V5KUt/a^r-t»->^Uv- (ii) CD 
fi*fcb#\ 4 0:6 0 — 80 : 2 0, L<«5 0 : 

5 0 — 7 0 : 3 0, L<«5 5:4 5 — 6 5: 
3 5T?S>Si:gf#e>tL§ D ^4xe>©*5:^t--g.^©iE 

st&t jitrii, e> *i tz.mm t j^vyv^y 
wo : 6 o xvA^^t^t. i©fMti mm 

WE.ZTKZfoWfoT'&Z, 3<Z)lt#8 0 : 2 0J:'J*£ 

6 (HP1=>. ^ft<M±x^xhv-£:££&i,\) „ r#|g 

illdU 6 0 cm3 <D i» - 1 / 3 £tt 

ZOWftT'ffit-V. m& (HP-fe. 2 5°C) T*tt<R!RC$|L 

SKtCHf*:T?*S3i:S:V^. ifttt, 1 5S>'7>/# 
T*$I)£ Lfc £ Jbh^SttftKiK (dynamic 
viscosity) ^2X10^ ~ 8X10 8 mPa 
• s (cP) JCfcttSfS. #3^©*vM;i/Hf!B*» 

tCffLm$4x-5 (09*. tf. ttf«J3teStt^L<«2 0 0 
"COT-r-l 04 mP a • s (c P) T*&£) „ 

[0 0 2 3] tiffH^M^l{C^ttS:#x.^(D{C^^4 
T% y=yy (iii)jW8ne>ft.&. BP*., 7;bn^ri/Wlg 
tt3KUv-&ffl^Sj|jHfi»ll»tt«ftU 

i&^T'&S. (iii)j{»«T^/3^S^amttS/5>T 

S/5>*H8HB (i) ©_h©fc Kd 
tiB£& 'M<i:to. i, &&L<tto. 8-2. 5 
-t'&-g>^£T?&-£,, (iii)^^r hdfi/A, 7iz h 

tti/^>T'S)-5i:^«, *>^>*HSB§ (i) ffllfflt K 
□ ^^tg^^Wtti^&^^O. 3, £f$L< 
(io. 6 — 1. 5T^^fS>6. t Ka4p2/;ulrtg 
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[0024] mmz. ^©ps AjiB^toaMSft srffiji-r 
*fc«)K:^jMi0«st (iv) «wt.e>n«. 3©*(± 

Hewlett, ^flg^V^-Hftc^lt*?:*^ 
10 LT, ZltU*— SSlCte 0 . 0 1 — 3 w t %T;feS„ 

[0025] *«w©s»«4hz)«fln©iiMi*tt»e>*iSP 
yu^y (ii) fifflg (i) , ^j&<i:=b-9J®i' 

7> ^*L<tt-SP(Z)®l^ (iv) ©^a^ 

8B8«te«^-$. mv^ti««HK». »*L<ii±iiE 
CD J; o \zmtW& *MWr S © fCffl V ^tl* ^©T'*) 
-So 3<DM^»5:/®S$1tS 2 0-1 1 0°C 

T% 1-24 mm) . <^^T% h U 7^1 

mzmz-z* ±jzE©xhu^tf>y mm (±, 3©s 

^#&A>y^^T?^T^» ^R«9 0°C~1 5 
CCSttfl. 3kPa (lOmmHg) f-SZliltCj:^, it 

^U&ltm-l&^T&Z, 2 0 0-C. ff*b<ttl5 

30 [0 0 2 6] r;b3*'>^tnS3joj ^;i/*v yu^-v- 
&m*T)\szi*y'm?&y^yhm&ttz>z.}i 

immtmm.T°m5*z>tc.to\z, z<Du^m<Dtam^ 

7/KU^a^>ii. ^Hg (i) co^g, OTtK 

itmrn. M7Utt9*ymmi& m&xitTb?-??- 

tCilS^^f!(T*^fS$it-5. fiKj&affe ftf^ (iv) S:JD 
[0 0 2 7] ^ JtfBiffieti, Sifi^CDBtftl^^® 

it * i% <* t=.tb\znmm&> s^mt-v^w^^m ^ ^ 

So 

[0 0 2 8] -SatC, ^®ffi»^&}*^©J|ffldc!ft 

50 sfciftv«»j, mtffiit&i mm. 3d&mx&&m& 



J 



(6) 

9 

[0 0 2 9] %mn<D-fov h*;i/hPSAfflJ*ftrt;JU * 

U titiWtZtlfrFV-Z'Vyrt- (draw- down 
bar), K^#-7V- KXte#b>#*-n-;b) 

©^mbT'tt5S©^{cWA^4x^vv tot, gH=r 

$ ti^suMii p s a mmi* * r~?<z>mffiizm$z 

mU PSA Sr?S!fb$i±T*K^C#)6ii#ff X^X r- V 

[0030] ^mm^m^nt. m&yv^-ypsA 
JkO-/X\-ZMmfc -y h * ;i/ r- sawWjWWt b t £ od £ 

mxit. *%wc>psAi-mL^m$<DW& @mm 30 

[0 0 3 1] 

a— fe^-yut saaas-eafeu. ^t««2 5 
[0032] BimzmMiz-t&frmc TiiyyKyh 

8tffcA=*£jK4 0 0, ffl9?2 000mPa-s (c 40 
P) ©. MJ* S^^n^S/T'^y^l/fctfUi^ 

MB=IM4 0 0, |iS2 0 00mPa- s (c 
P) ©, t Kn*S/5faBiKU^^i/i'n*-9->S6fl5. 
WC=1M4 0> H70mPa • s (cP) CD, 

m$.D=m&S.4 0 0, JKS2 0 0 OmP a • s (c 
P) <Z). hUxh^ri/2/n#'>-e=5r^>y^"UfcjKU^^ 

SSE<*E=||^S8 7 0, 1MS1 1 0 0 OmP a • s (c 50 
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P) tfX b*ryya*yT'3rVv7Ltc#V 
¥*1->iya*rVyffifo, 

^F=^-CH2 CH2 S i (Me) 2 OS 1 (M 
e) 2 CH2 CH2 S i (OMe) 3 (ZlZllC, Mett 

u y*3-jiya*-v-ymbx& y. z©s«*tt*!tK2 o 

0 OmP a • s (c P) 

»=iS5 2mPa • s (cP) <D, H-Jl>V* V 

*yya*yv*wJ'Lt=.tfv y* T>vyu yffi, 

WH=1M4 0 0, iteg2 0 0 0mPa ■ s (c 
P) ©, **fl/V* V*i/i/U*VT**("*V'?\sl£MV 
V * 3-)Vy □ ^^ffc, 
[0 0 3 3] I BTMS=-YV^;UhU^ h^ri>i>^ 
>„ 

MTO=3^Me S i (ON = C (E t) Me) 3 (Z.3 

(^^;i/X^-;i/^hdri/^E) i/7>. 

[0 0 3 4] fSSa 1 =^Mt0. 6 3 : lCOhU^^b 

*/ a ^ i/¥f£&tf S i O4/2 $m& t>*Wmzt£ y . * 

^4 (M n ) # 5 0 0 0 Tfe5@#MQ«0 7 2 % 

mm 2 =^hi 1 © 6 2 %dp-> yyms.x\ zwrnnm h 
Mflg3 = h y ^jvya^ymwsczfs i o 4 / 2 &=e;b 

Jfcl. 1 : lm, >r>fiillC*g&l,;fe:*I&ISSftfl< 
3. 2wt%tfeU, Mn^2 7 0 0T'fe5I{tMQf 

[0 0 3 5] TBT=fh7-n-7"fM^^-K 
td I de = 2, f V^n^lz-tfX (X^;i/ 

T-fe^-h) ^-^x^A 0 

t e o s =-r h ^x h *y y=y y„ 

[0 0 3 6] 3 5TOVarian TSK 4 0 0 0 
+ 2 50 OX^^Rtf 1 niL/^©^ QQ7 ^-;VA^t^B 
$:Mv^^;b5j®^DVh^7^- (GPC) (CJ; 
xMCDtfBg^lK^^i&M^U Si-O-S 

1 £^ffi1--5>fc«blC, IR^fH^9. l^mlC^L 

GPC5:B^ofc 0 33{C$gS-t^Mnffltt, «B8^ 
4>tC#fef 5±T©*^>^V-, (Me3 SiO) 
4 S i Srfij^fS. 
[0 0 3 7] Sffli©hU^^;b'>n^r*//Si04/2 it 
29 S i NMRT«lfe„ Z.<D*g&. «^Lfei(g 

[0038] %mmm 



11 

(DJSgpCDf^gP^tcmo Tipl 3 un©ffiA/fc*a*% o Titt/SB 

[0039] mmtegmmmizte^x. zomzm 

»J*U «HLfcPSA®»VM^-X (be ad) 10 

aafcufc^a*- h u v v m i 5 o°c) fre>tfnGM3 
tcsaarr s j: e> {cm^<z)«mtcj? u&*, n e> brisgp 

*f«i63 feif-fe 1*1 £#giJcD i/" y iC a 
(arbor press)giffl 
5A (ram) tfflffilfe. 3 fife* 

^T^<r©««i«ireittik«:<fvv %m±j%.v*(D 20 

[0 04 0] jaswi 

gj#:A (2 6. Gg), 16. 2g07x-;bh')^r 
^i/l/^y, 0. 3 5 g©TBTftt*6 0. 2g(D^§ 

a^feS:, 1 . 3 k P a (1 OmmHg) *»|©££*rFfC, 
aS?: 1 3 0°C{CfgbTB^U£ o ZKBiftK&SglC 1 5 

£M^T*^mcMLfc„ ilL&IKD TBT S; A4x (MTM 

*10%jg«3. 8 5 g) , »ttLfc£jS!ft#K#»U 30 
Zl(7)5ffl^(^fli/d<Uv-ifc{i6 2/3 8tfe 

y, ^7>»ffli/5;-;i/©mio. g-e&ofc. 

[0 04 1] 

awgw a 

20# 35LB/15. 9kg 

l«rm 39LB/17. 7kg 

4BSIBI 57LB/25. 9kg 

70 1 4 6LB/6 6. 3kg 

40 

[0 04 2] HdfeM2 
«£#A (7 6. 0 g) , 4 7. 6 g(D I BTMS, 1. 
04gOTBTWl72. 0g<Dlffl!l£\ HPSffr 

u 6 0-CT-4 sftfmmu tommm i\zm^<t=. 

^J±izmLf=. a il»©TBT (MTM* 14. 3%?g$c 
7. Og) 5:, «S(Lfc^feri»ftit>K:4M»Lfc. ZK&ilfifK 

mmn/tfv -?-mt 6 2/ 3 8 x& y , >*f*tf 



4$B8¥ 7 - 5 3 9 4 2 

12 

[0 04 3] 



gamma 






i# 


34LB/1 5. 


4kg 




5 OLB/2 2. 


7 kg 




48LB/2 1. 


8 kg 




1 1 2LB/5 0. 


8kg 


70 


1 46LB/6 6. 


3 kg 



[0044] Jgfeffi)3 

5X3tC13 3. lg®«9Bil, 4 5. 8g©TEO 
S. 2 9. 9 gCOMTM, 1 6 gCDSftftB, 4 8 g<Z>gfe 
ftCMO. 0 0 16 g©£»j U ^ASrifeRbfe. 3 

&8teU 1 1 5°CT2 4B#KH^$-ti:. 
fZTO. 48g(Dl, 1, l-hU?Dn-2-^f 

;i/-2-^n/w-;b- 2*fpft (flfflfe&y tfA&tt^ 

-r«>fe«>a>=b<0) & 1 1 5°CT*iI#P(Z)3 OftWJTSft 
Life. <^T\ #^*lfcta^ft&5a6LT«!FKi&&tJf* 
y?AJfi&fifcS, ^^SSSfClHiRLfc. ZlCDttS (9 
9. 7g) &3^JlfcB»fcl/TBfi«U 0. 34 g 

®TBT&««Lfca8ftca«cLfc. z<Dffijm(Dm%n 

//Kyv-ifc{i6 0/4 Ot&ofe. 
[0 0 4 5] 

a»^rW * 

20# 33LB/1 5. Okg 

48LB/2.1. 8kg 

IB 72LB/32. 7kg 

7B 89LB/40. 4kg 

[004 6] ga£sgj|4 
ftfflgl (6 1. 6g) £9. 9 6g0TEOSW2 
5. 2 1 g©SE»DtC^£±tC»#U Zl©zgltr^£l 1 
0-CtC^Lfeo 0. 18gffi«^!>iil®ii?: 

ffltvr i mria&oss-fc #cweo. i8g©^;wyh 

Z(D?h<DJ±l)Z0. 2 7kPa (2mmHg) tC 
JSC. fi/iS»^»S: 1 5 0°CT-X h 'J -v^U fit' 
0. 3 5 gCDTD I DEZZL<DW&y9lZjmVfco Z(D 

mmxDwn/tf y v-jta 6 4 / 3 6 -e& y . t/^y 

[0 0 4 7] 



(8) 



ENNPP 7 - 5 3 9 4 2 



13 



14 



2# 
2 5# 

70 



5 6LB/2 5. 4kg 
5 3LB/24. 1kg 
60LB/2 7. 2kg 
2 2 0 LB/9 9. 9kg 



[0 0 4 8] 2#«, 2 5^«aPl«W«K:KIKLfe 



[0 04 9] 



[0 0 5 0] m& 



^>^;b2 

5 

2 g) fell. 



2# 
2 5# 



1 8 

1 

1 4 



jjg»D (2 1. 2 g) fell. 9g0)7x-;bh i ;^h 
*>>S/^>&tf0. 2 6g(DTBT»C^KliR^U 4 

4. i g 0)89811 £^n«*.£ 0 nbtifcm&b&e 

1 . 3 k P a (1 OmmHg) ^ji<7)^BETtCjaK& 15 0 
ffife«»J. «»Ufe4l*»»C0. 26g<Z>TDIDE£ 

^ufeo ^c>*a^(Z)isfli/d<uv-mi6o/4o 

[0 0 5 1] 



0 LB/8 1. 7kg 
0 LB/7 2. 6kg 
OLB/63. 6kg 

2 05* 

i mm 

10 

70 



3 7 LB/1 6. 

4 3LB/1 9. 
57LB/2 5. 
56LB/24. 
64LB/2 9. 



8 kg 
5kg 
9kg 
5kg 
lkg 



[0 0 54] 









20# 


2 8 LB/1 2. 


7kg 


intra 


3 2 LB/1 4. 


5kg 


5u#ra 


4 8 LB/2 1. 


8 kg 


2 4usra 


9 2LB/4 1. 


8kg 


7 0 


1 5 5 LB/7 0. 


4kg 



30 



[0052] mmme 

SfS^xmci 3 3. lgOflfflil, 4 5. 8g©T 
EOS. 2 9. 9 gfflMTM, 1 6 gCO^B, 4 8g 
(DffltCR&O .00 8 g<D&mi] U ^A&iSilL^„ 
Z.<DM&®)Z: 1 1 51CICM&U 2. 5B$ff3N£$U 3 
©inJRCDSfcO. 2g©l, 1, 

^;i/-2— ^dav-;i/- 2-ffim*± i 5rT'iiin(Z) 

L/C #^*#»lC3&bfe. 3<7)Sg,S, (112. 5g) 
*m®M3 tmmzLTffl&U 0. 38g(OTBT& 

[0 0 5 3] 



20 f§J8g3 (60. 4g), 33. OgOTEOS, 14. 
OgffiSfliEMO. 3 5g©TBT^U 
mo. 2 7kPa (nmiHg) /l 5 O^T'HBltLfe. ZCO 

m$m<Msm/-x v v - jti* 8 o / 2 0 -??$> »j , s> ^ > 

[0 0 5 5] 

agas ii 

2 0# 
4B&H8 

1 a 

[0056] mmm& 

mmi (8 6. 1 g) fc, 2 3. 8 gODI BTMS&tf 
3 8. OgOSKftFfC^tiK^bfc. *v*t», *&0. 
5 gCDT B T &Z.(Dm&®lZjm U 6 0 °C 

icflnj»uci<z>$aKiai& i B#r«£bfc 0 &wt\ i©ta 

^4fcS:iai6«|l©J:e)tCLTBaKU MTM*©14% 
TBTii3. 1 g&Z(Dm&Lfr&miZ6mLf~ a 
Z\<mmM<DMn/^ U V- Jfcti 6 2 / 3 8 Tffe »J , 

CD^M £ ;* # - h 'J -v S^tcEUR U ?ctf>iifc LT 



6 6 LB/3 0. Okg 

8 6 LB/3 9. Okg 

80LB/36. 3kg 

98LB/44. 5kg 



40 



[0 0 5 7] 



1 og> 

2 4^m 



3 0 LB/1 3. 
60LB/27. 
1 34LB/6 1. 



6 kg 
2kg 
3kg 



[0 0 5 8] *|§0^©±fBP S AC7)^T«2 5"CT^D§ 



(9) 



<&ffl¥- 7 - 5 3 9 4 2 
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m&z%/vt£Q^z.m-t z. t «k *j »b uT#i*att£<B 

[0 0 5 9] .fcb^cMl 
fflBl2 (6 7. 2g) &2 8g©»ftDfC^£K:»£ 
U ZKDil^lfc 1 . 3 k P a (1 OmmHg) 5fc$§CD*ltE 

y, o. 2 g<DTBTzm&Lt=.£sm)izftm2i±. m 

flg/tf I) V-J£ 6 0 / 4 0 © P S A ^% 3 

[0 0 6 0] 



16 











2 5LB/1 1. 


4kg 


m« 


2 9LB/1 3. 


2 kg 




64LB/29. 


1kg 


2 4(9fH 


84LB/38. 


1kg 


70 


9 7LB/4 4. 


0 kg 



[0 0 6 2] JtjgW2 
±(C5l/8Lfc J P-A4/8 1 4 8 7©i2*lCt£oT- 

10 #Bte*rtCiua.;fe. @ftl^5:*DASi:, jgRfr&ev^* 
[0 0 6 3] «&|EB*«f|F^g|tCBKsSnfc4r-V <v ^b 



[0061] i^awRtt^cDsaffAttf^T?***)© 

7?&o££\ ttJBl©*^ (capping) 
#\ CI©PSA©^J&tCi3tt£fk#&X^-y:/<h&oT 

ILL 



20 



-©J:b$:6 0/4 0i:-r-5i:, ff^fcX h U >v 

-fbL/TlNtt^ttx^x hv- £&£#&£©#&&&£# 

[0 0 64] 



S i OH/OMe 



y-yfjvi 11. 9 g 2 3. 1 g 
•y->7Jl2 1 5. 2 19.8 
i^>7 P ;b3 1 6. 8 18.2 
-9->-^;V4 1 7. 7 17.3 
[0 0 6 5] Jfcjgg|3 
3©» *«WPSAj(Hfi»ftt. ±tC§|#bfeEP- 30 
Al 0 5 2 9 8 4 nCBBa*3*lfc%)<Z>£©^S£l8?> 
^tC-f-So 3 3. 4 2 g©MTMtp©TBT0. 13g 

•5 L ;Ui/a^>^A (ASTM 9 2 6tISU, «r 
ffl$=3 7. 5^;i/=0. 95mra) ©26. 2%^1 
8 0. IgL 7 2. 4 8 g®tfBB3£0}ffl£4tPfi|C£- 
Ifcbfc. 3©Ml^£«U 6 0'C(C3B#ra*H*U 
1 . 3 k P a (1 OmmHg) *?i©^±T» 9 0°C 
h U ry^LTfflBI/3KU v-JfeV5 5/4 5T\ 
^yMmm^iy^y-JVfD^JUitt^Z. 2©PSA&# 40 

fc„ r*^T% ^©B^b£#iSC&*#;i^-M>y> ; fc 

#U $&©«!:■*> ICbTffllfcbfc. 
[0 0 6 6] 

a»^fW ti 

l&ffl 5LB/2. 3kg 

4B#fB) 5LB/2. 3kg 

24B#IH1 20LB/9. 1kg 

4 8B§W 1 0LB/4. 5 kg 

5 0 16 LB/7. 3kg 

[0 0 6 7] P S AOstfU V-J&fri: LTCDMfr^h&lf 50 



5. 
7. 
9. 
0. 



5 
0 
0 



[0068] m2izijk~?psAX'mmLt=.mm&z. 

MKffT'©2~4«) 1 5 OTC©05tNCKVVfc. Zl 
[0 0 6 9] 



g2 

ISKM4 
9UE095 

item 



(1 5 OV) 
90LB/40. 9kg 
56LB/25. 4kg 
0 (H«>FUi6) 
9LB/4. 1 kg 



[0070] #»§^©^fl^£-©M n # 3 0 0 0 

bm^m&vs eases 7) icm^TXwzm-x-rzzt 



(10) 
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[0071] &mi<ni/^>&ft<n^1tM3kZm*}fr 
wF&mmzn-Dt-* «5»g (22. 5 

g) &38. 1 gtf)#ffigl £5fe£{CM-£L£„ 

(DTD 3- h 5 g{C, ^l(DTEOS?:Mt->5 

[0 0 7 2] 



«3 



TEOS/S i OH 









A 


0. 0 


<6 


B 


0.0 1 


17 — 2 4 


C 


0.0 2 


24—4 8 


D 


0. 05 


2 4 — 4 8 


E 


0. 1 


>48 



4SB8¥ 7 - 5 3 9 4 2 
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*£)i>7> (MTO) (D^itft&Zim^MZ-t&t-MZ. 
[0 0 74] 



± 



10 



[0 0 7 3] *l8^{C^tt&^AS{Co^T. 
*4 



F 
G 
H 
I 
J 
K 
L 
M 



MTO/S i OH 



0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 



0 

0 1 

0 2 

0 5 

1 

2 

3 

4 



<6 

.3—1 0 

3~1 0 

3~1 0 

1 0~3 4 

1 0~3 4 

>3 4 mm 
>3 4 mm 



[0075] mm/mt-^isy w^mzttir&mb 
<Dft+m(D§mzmbMz?zt^Mzm<Dmm&isv - 

[0076] T)^*is^mmfcmzmm-?z>vn¥x 



i«, mm 
ia sift) 



[#^ffiiEffl 

KlffiB] ¥^6^6^2 3 0 
[^clflEl] 

mmmmm^\ mmm 
msmmm^ 0005 
mttm mi 

[0005] 

\<^mm<DP s Amm\iL ^ti^wmzmsz^-t^ 
sstc, z&%<Dmmm^Tiz#mm\m&x>&z> 



mmnmx^ TrnMizmztizt^nwizimmt 
v ^mntmm-z>, ig-fb^tc p s a t \,xn.z>mmt- 

n*7h^;i/hPSAii sec, s^?ss-em<«ii* 



MtaSB] ¥fi5c6^7J3 1 B 
[#8fe*iE 1 ] 

mmmmmza wmw 
mi£3mmn2>] 0005 

[0 0 0 5] 

;H*PSAtt, 55ic. ?KvMBirc*S<«2fKv4sllH£t: 

[#BHfiE2] 

[*SlE*f#?«®£] B^|i# 

MlE»gS£,] 000 6 * 



#HI¥ 7 - 5 3 9 4 2 



[0 0 0 6] 

*mm. <*© (i) ~ (iv) *<gtimftmttfefcv v 

2)\, h i/V 3 - *»ft«»t5 : 
(i) R 3 SiOi/2 i/n^-9->#&&t>*S i O4/2 2/ 
n^-fr^flte-t*, ZLZ11Cb«8ER3 SiOi/2 ^D^f 
* S i O4/2 £/ D ^-b- > W^^^/JtoW. 0 . 

5/i~i. K\mMmwst&)\ 

1 . 2 ~ 6 w t t>© ; 

U UU^y^J 2 5'C6D!|fejK#2 0~ 
10 0, OOOmPa-s Cfc>^/}<-fX) T'&Sfc 

(89SB8ffi8*fitr32>K'J v-©S*itti4 0:6 0- 
8 0:20 

(iii)iSR* 4-y S i X y (r^(C, R' ttjgagM^-ifc 
1 ~ 6 ©jJSfbTteJ^atfflHftKffc*!^^ X 

(vi) Btridffl^©^t&{)gii-rstc^^« «l 



(72)3S0J?# 7-f'J7A AhU-v* 7"77T-r (72)fW!# v-f^vi/ u-f^oK x bay f 

K, 9i^h A-NX n-K 595 K, 'J>7 7K K5-fX 615 

(72)#§B^# (72)«B^# A-i— K h 

72 v #£#h, < 5 *j K9> u *^*a 5 $ >v k^> 

K, n-K 5005 K, jJ--;1/K aV> hW;i/ 2159 

72V s. i/tfy, 5>yK7> 72 V #£*H. 5 i/iSy, $. v K5 y 

K, 3-h 5505 K, AD'Vi' n-K 3121 



